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1. A method of holographic recording in a photorefractive 
medium comprising the steps of: 

recording a plurality of servo blocks within an image space in the 
medium; and 

recording a plurality of data pages within the image space in the 
medium. 



2. The method of claim 1 wherein each servo block provides 
position feedback information and is generated by illuminating the medium 

1 0 w,th a servo b,ock reference beam and a servo block object beam to effect 
the m lgration of charges |n (he med . um _ servQ biMk ^ 

and servo block object beam being incident upon a face of the medium a. a 
servo block reference angle, the servo block reference angle defining the 
angle between the servo block reference beam and the servo block object 
1 5 beam. J 



3. The method of claim 1 wherein each of the data pages is 
defined by an interference grating generated by i.lummating the medium 
wth a data page reference beam and a data page object beam to effect the 
mtgration of charges in the medium, each data page reference beam and data 
page object beam being incident upon the face of the medium a, a data page 
reference ang.e, the data page reference beam defining the angle between 
the data page reference beam and the data page object beam. 
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4. The method of claim 1 rarther comprising the step of 
converting the plurality of servo blocks into a plurality 0 f permanem 
holograms that cannot be erased by subsequent illumination of the medium 
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5. The method of claim 4 wherein the step of converting the 
plurality of servo blocks further comprises the step of heating the medium. 

6. The method of claim 1 wherein the servo blocks provide means 
for reconstructing one of the data pages with substantially no crosstalk from 
other data pages. 

7. The method of claim 1 wherein each of the servo blocks is 
located around the periphery of the image space in the medium. 

8. The method of claim 2 wherein the servo block object beam 
and the servo block reference beam are generated with a coherent 
monochromatic light source. 

15 9. The method of claim 3 wherein the data page object beam and 

the data page reference beam are generated with the coherent 
monochromatic light source. 

10 The method of elaim 2 wherein each of the servo block 
20 reference angles is separated by approximately half of a minimum angular 
spacing of the medium. 

11. The method of claim 3 wherein each of the data page reference 
angles is separated by the minimum angular spacing of the medium. 
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12. The method of claim 1 further comprising the step of recording 
an image space identifier within each of a plurality of image spaces in the 
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medium, each identifier providing means for distinguishing each of the 
image spaces. 



13. The method of claim 12 further comprising the step of 
converting the image space identifiers into permanent hoiograms tha, cannot 
be erased by subsequent illumination of the medium. 

14. A method of holographic recording in a photorefractive 
medium comprising the steps of : 

recording a first servo block in the medium, the first servo block 
betng defined by a first interference grating, the first grating being generated 
by tlluminating the medium with a firs, reference beam and a firs, object 
beam ,o effect the migration of charges in ,he medium, ,he firs, servo block 
reference beam and ,he first servo block object beam being incident upon a 
face of the medium a. a firs, servo block reference angle, the first servo 
block reference ang.e defining the angle between the firs, servo block 
reference beam and ihe first servo block object beam; 

recording a second servo block in the medium, the second servo block 
bemg defined by a second inference grating, ,he second grating being 
generated by illuminating the medium with a second reference beam and a 
second object beam to effect the migration of charges in the medium the 
second servo block reference beam and the second servo block object beam 
bemg incident upon the face of the medium a, a second servo block 
reference angle, the second servo block reference angle defining the ang.e 
between the second servo block reference beam and the second servo block 
object beam; 

recording a third servo block in the medium, the third servo block 
bemg defined by a third interference grating, the third grating being 
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generated by illuminating the medium with a third reference beam and a 
third object beam to effect the migration of charges in the medium, the third 
servo block reference beam and the third servo block object beam being 
incident upon the face of the medium at a third servo block reference angle 
> the third servo block reference angle defining the angle between the third 
servo block reference beam and the third servo block object beam; 

recording a fourth servo block in the medium, the fourth servo block 
being defined by a fourth interference grating, the fourth grating being 
generated by illuminating the medium with a fourth reference beam and a 
fourth object beam to effect the migration of charges in the medium the 
fourth servo block reference beam and the fourth servo block object beam 
■being incident upon the face of the medium at a fourth servo block reference 
angle, the fourth servo block reference angle defining the angle between the 
fourth servo block reference beam and the fourth servo block object beam- 
recording a fifth servo block in the medium, the fifth servo block 
being defined by the first interference grating, the fifth servo block being 
generated by illuminating the medium with the fifth reference beam and the 
fifth object beam to effect the migration of charges in the medium, the fifth 
servo block reference beam and the fifth servo block object beam being 
incident upon the face of the medium at a fifth servo block reference angle 
the fifth servo block reference angle defining the angle between the fifth 
servo block reference beam and the fifth servo block object beam; 

recording a first data page in the medium, the first data page being 
defined by a first data page interference grating, the first data page grating 
being generated by illuminating the medium with a first data page reference 
beam and a first data page object beam to effect the migration of charges in 
the medium, the first data page reference beam and the first data page object 
beam being incident upon the face of the medium at a first data page 
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reference angle, the firs, servo block reference ang,e defining the angle 
between the first data page reference beam and the firs, dam page object 
beam; 4 
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recordmg a second data page in the medium, ,he second data page 
■ be,ng defined by a second da* page interference grating, the second dam 
page gratmg being generated by illuminating ta medium with a second dam 
page reference beam and a second dam page object beam ,o effec, me 
migration of charges in ,he medium, ,he second dam page reference beam 
and ,he second dam page object beam being incident upon the face of the 
med.um a, a second dam page reference angle, ,he second dam page 
reference angle defining the angle berween me second dam page reference 
beam and the second-dam page object beam; and 

recording a third data page in the medium, the third dam page being 
defined by a third dam page interference grating, the mird dam page grating 
bemg generated by illuminating the medium with a third dam page reference 
beam and a third dam page objec, beam ,o effec, ,he migration of charges in 
the medium, the third dam page reference beam and the mird data page 
objec, beam being incident upon the face of the medium at a third dam page 
reference angle, the third dam page reference angle defining the a„g,e 
between the third dam page reference beam and the third dam page objec, 
beam. 



15. The method of claim 14 fisher comprising the step of 
converting each of the servo blocks into holograms that cannot be erased by 
25 subsequent illumination;. 
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16. The method of claim 14 wherein the second and third servo 
blocks provide position feedback information during reconstruction of the 
first data page. 

5 17. The method of claim 14 wherein the fourth and fifth servo 

blocks provide position feedback information during reconstruction of the 
second data page. 

18. The method of claim 14 wherein each of the servo blocks is 
10 defined by one of five patterns. 

19. The method of claim 18 wherein each of the five patterns is 
recorded about a periphery of the image space. 

15 20. The method of claim 18 wherein each of the five patterns is 

defined by a five spot arrangement. 

21. The method of claim 14 wherein the reference beams, object 
beams, data page reference beams and data page object beams are each 

20 propagated with a same wavelength. 

22. The method of claim 14 wherein adjacent data pages are 
recorded at an angular spacing of a minimum angular spacing of the crystal. 

25 23. The method of claim 14 wherein adjacent servo blocks are 

recorded at angular increments of approximately one-half of the minimum 
angular spacing. 
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24. A method for retrieving holograms recorded within an image 
space in a photorefractive medium comprising the steps of: 

recording a plurality of servo blocks within the image space in the 
medrum each servo block containing position feedback information and 
betng defined by an interference grating generated by nominating the 
med.um with a servo block reference beam and a servo block object beam to 
effect the migration of charges in the medium, each servo block reference 
bean, and servo block object beam being incident upon a face of the medium 
a, a sen,o block reference an g ,e, the servo block reference ang.e defining the 
angle between the servo biock reference beam and the servo biock object 

converting each of the plurabty of servo Nocks into permanent 
spauaMy vary.ng index of refraction patterns in the medium that cannot be 
erased by subsequent illumination; 
'5 recording a p.ura.ity of data pages within the image space in the 

med.um, each of the data pages being defined by an interference grating 
generated by illuminating the medium with a data page reference beam and 
a data page object beam to effect the migration of charges in the medium 
each data page reference beam and data page object beam being incident' 
upon the face of the medium at a data page reference ang.e, the data page 
reference beam defining the ang.e between the data page reference beam 
and the data page object beam; 

reconstructing one of the data pages and position feedback 

°" 3 deteCt ° r h * P«Wtfcg «he data page reference beam 
at the face of the medium at a reference angle; and 

adjusting the data page reference angle in response to the position 
feedback information. 
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25. A method of holographic recording in a photorefractive 
medium comprising the steps of: 

recording a plurality of servo blocks within an image space in the 
medium, each servo block providing position feedback information and 
bemg defined by an interference grating generated by illuminating the 
medium with a servo block reference beam and a servo block object beam to 
effect the migration of charges in the medium, each servo block reference 
beam and servo block object beam being incident upon a face of the medium 
and defined by a servo block reference wavelength; and 

recording a plurality of data pages within the image space in the 
medium, each of the data pages being defined by an interference grating 
generated by iHuminating the medium with a data page reference beam and 
a data page object beam to effect the migration of charges in the medium, 
each data page reference beam and data page object beam being incident 
upon the face of the medium and defined by a data page reference 
wavelength. 



26. The method of claim 24 wherein a servo block reference angle 
defined between each servo block reference beam and each servo block 

20 object beam remains fixed. 

27. The method of claim 24 wherein a data page reference angle 
defined between each data page reference beam and each data page object 
beam remains fixed. 

28. An apparatus for retrieving holograms recorded with position 
feedback information within an image space in a photorefractive medium 
comprising: 
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means for generating a beam of light; 

means for splitting the beam of light into an object beam and a 
reference beam; 

a spatial light modulator for modulating the object beam- 
optical means for directing the object beam and reference beam 
madam upon a face of the medium at a reference angle therein between- 

a detector array for converting the optical signal to an electrical 
signal; and 

means for receiving the position feedback information and adjusting 
the reference angle in response to the position feedback information. 

29. A method for retrieving holograms recorded within a plurality 
oftmage spaces in a photorefractive medium comprising the steps of 

recording a plurality of servo blocks within the image spaces in the 
medmm, each servo block containing position feedback information and 
bemg defined by an interference grating generated by illuminating the 
med.um with a servo block reference beam and a servo block object beam to 
effect the migration of charges in the medium, each servo block reference 
beam and servo block object beam being incident upon a face of the medium 
a. a servo block reference angle, the servo block reference a„g le defining «b e 
angle between the servo block reference beam and the servo block object 
beam; J 

converting each of the pl urali,y of servo blocks into permanent 
spatially varying index of refraction patterns in the medium that cannot be 
25 erased by subsequent illumination; 

recording an image space identifier within each of the image spaces 
each identifier providing means for distinguishing each of the image spaces;' 
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recording a plurality of data pages within the image spaces in the 
medium, each of the data pages being defined by an interference grating 
generated by illuminating the medium with a data page reference beam and 
a data page object beam to effect the migration of charges in the medium, 
5 each data page reference beam and data page object beam being incident 
upon the face of the medium at a data page reference angle, the data page 
reference beam defining the angle between the data page reference beam 
and the data page object beam; 

reconstructing one of the data pages and position feedback 
information from an image space, on a detector array, by propagating the 
data page reference beam at the face of the medium at a reference angle; and 
adjusting the data page reference angle in response to the position 
feedback information. 
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